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We’re Here to Learn How Math is Done

Goal: understand the math research and communication
process through experience
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Wait, How is Math Done?

Learn about problems

Answer problems

Present work (written/oral)
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Find Math Papers at the arXiv and Journals
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Several Steps of Doing Math

Find good questions to ask

Figure out ways to investigate the questions

Convince yourself and others of what you learn

7 / 48 Matthew DeCross Explorations in Mathematical Inquiry



Tell People About What You Learn

Typeset mathematical work in LATEX and Beamer

Work on techniques for improving technical writing (journals)

Practice with technical oral presentation (group meetings,
seminars, colloquia)
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Overview of the Schedule

Tuesday: Math communication bootcamp

Wed - Next Tues: Sandbox problems

Next Wed - Thurs: Research topic, develop presentation

Next Fri: Group presentations
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Module Assignment Schedule

Small (15-20 min) assignments due daily

Short (2 page) paper on sandbox problem due next Tues
(more on this later)

Group presentation next Friday (more on this later)
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Word Processors Are Bad, M’Kay?
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Word Processors Are Bad, M’Kay?

Equation/figure references, bibliography, math rendering,
whitespace, numbering, encoding problems, etc. [1612.04334]
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Font, Whitespace, and General Formatting Matter a Lot!

Ahlfors’ Complex Analysis
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Font, Whitespace, and General Formatting Matter a Lot!

Separate important equations and theorems out onto their
own line

Use (don’t overuse) bold/italics for emphasis

Font needs to be generally not painful
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Even in LATEX, Obfuscation is Common

Rudin’s Principles of Mathematical Analysis
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Define Terms and Variables Precisely Before Using Them

Right triangles are defined by a2 + b2 = c2. The Pythagorean
Theorem says that right triangles with side lengths 3 and 4 have a
hypotenuse of length 5.
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Define Terms and Variables Before Using Them

Let a, b, and c be positive integers. If a2 + b2 = c2, then a, b, and
c are the side lengths of a right triangle, with c , the hypotenuse,
being the longest. This is the Pythagorean Theorem. According to
the Pythagorean Theorem, if 3 and 4 are two side lengths of a
right triangle, then the third side has either length 5 and is the
hypotenuse, or length

√
7, in which case the side of length 4 is the

hypotenuse.
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Extraneous Symbology is Obfuscation

See [1302.5453] vs. [quant-ph/0504208]
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Not All Symbology is Evil

If x is a positive real number greater than or equal to two such that
no positive real number greater than or equal to one and smaller
than x divides x , then we call x a prime number. For any positive
integer n there exist two prime numbers x and y with x greater
than y without loss of generality such that x minus y is at least n.

For all positive integers n, there exist two prime numbers x and y ,
x > y , such that x − y ≥ n.
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Adjust Level of Formality to the Audience

Definition (Refinement)

A refinement of a set X is a family of sets P such that:

∅ /∈ P⋃
A∈P A = X

(∀A,B ∈ P)A 6= B =⇒ A ∩ B = ∅

Wat?!

I took this from Wikipedia!
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Adjust Level of Formality to the Audience

Definition (Refinement)

A refinement of a set X is a way of breaking apart the set X into
different pieces.
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. . . But Still Be Precise

Definition (Refinement)

A refinement of a set X is a way of breaking apart the set X into a
collection of nonempty sets, such that the sets don’t overlap and
that all of the sets taken together make up all of X .
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Choose Language Appropriately to Match Intuition

Definition (Partition)

A partition of a set X is a way of breaking apart the set X into a
collection of nonempty sets, such that the sets don’t overlap and
that all of the sets taken together make up all of X .
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An Example is Worth a Thousand Words

Definition (Partition)

A partition of a set X is a way of breaking apart the set X into a
collection of nonempty sets, such that the sets don’t overlap and
that all of the sets taken together make up all of X .

The set {1,2,3,4,5,6,7} can be partitioned into the subsets

{1, 2}, {3, 4, 5}, {6, 7}.

This is also written as 12|345|67.
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A Picture is Worth a Thousand Words

Definition (Partition)

A partition of a set X is a way of breaking apart the set X into a
collection of nonempty sets, such that the sets don’t overlap and
that all of the sets taken together make up all of X .
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Use Multiple Modes of Expression to Reach Wider
Audiences

Definition (Partition)

A partition of a set X is a way of breaking apart the set X into a
collection of nonempty sets, such that the sets don’t overlap and
that all of the sets taken together make up all of X .

The set {1,2,3,4,5,6,7} can
be partitioned into the
subsets

{1, 2}, {3, 4, 5}, {6, 7}.

This is also written as
12|345|67.
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We’ll Use ShareLaTeX to Avoid Installation

https://www.sharelatex.com (Like Google Docs but for LATEX)

(Or your local LATEX installation)
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Style and Format are Flexible and Widely Varied

See example documents
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10 Minute Break

Go to the bathroom, eat a snack, text, (s)nap, chat, whatever

(We’ll have this every day)
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Slide Titles Should Concisely Drive the Point Home

Typical audience not going to remember intricate details

Average number N of audience members that can write down
your formulas from memory after:

N = P : R0 → Ba,b ∩ Ly (n0n
e !)

46.53% of the numbers on this slide either made up or blend
into all other numbers

Here’s another gratuitous formula (POTATOES):

χ =
n−1∏
i=0

∫ ∞
−∞

dx i

(2π~c3)2/5
e−x

2
i /x

2
0 Γ(xi ) dim

i⊕
j=0

H j(T n,Z)

Too many bullet points clutters visually and distracts from the
point

Seriously, use multiple slides instead of doing this. One idea
per slide!
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Keep Your Slides Clean

Too many bullet points clutters visually and distracts from the
point
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Slide Titles Should Concisely Drive the Point Home

Typical audience not going to remember intricate details
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Minimize Formula Use; Interpret the Ones You Have

Average number N of audience members that can write down
your formulas from memory after:

N = P : R0 → Ba,b ∩ Ly (n0n
e !)

Not a large number!
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Reveal Information Only as You Need It

Sometimes, it is necessary or useful to have a bit more
information in a slide

Don’t have to present it all at once, though

Wait so that audience is not distracted by all the info

Give them time to digest what you want them to point by
point
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Minimize Formula Use; Interpret the Ones You Have

Who can write down that second formula from five slides ago?

Who can remember what I said was important to remember
about it?
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Back to ShareLaTeX!

https://www.sharelatex.com

(Or your local LATEX installation)
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Style and Format are Flexible and Widely Varied

See example documents
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Interlude - Theorems and How to Prove Them

Time for board work / theorem-proof worksheet
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Presentation Details

See syllabus for suggested topics - pick one or find one, as a
group

Wed. and Thurs. for research, presenting Friday

10-15 min including questions

Tell a complete story

Consult me for help!
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Contact Me Whenever You Want

Email: mdecross@sas.upenn.edu - most reliable

Office: DRL 2N3D - less reliable
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